A humidifier system for neonatology that functions according to the 'membrane humidification' principle was subjected to a performance test in our laboratory. Humidification and heating of the respiratory gases took place in a module consisting of a net of hollow fibres placed inside the incubator. In 18 measurement combinations flow, respiratory gas temperature, and incubator temperature were varied. At respiratory gas temperatures within the range of 33-37°C the minimum international standard for the absolute air humidity in the respiratory gas was saturation. The module should be installed inside the incubator in order to keep a possible temperature drop along the tubing path to the patient as low as possible and so avoid formation of condensation. In addition, the membrane serves as a bacterial filter. The inspiratory gas temperature is measured near to the patient (20 cm from the Y piece), by means of a sensor, and is adjusted to the set temperature by servocontrol. There is an automatic cut-out mechanism to reduce the risk of exposure to dangerously high inspiratory gas temperature and an alarm in case of low inspired gas temperature and inadequate function of the pump.
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FUNCTIONING OF THE MODULES
In some cases, the humidification modules had to be replaced within the first 24 to 48 hours of operating time because of a gradual drop in performance with inadequate relative air humidity. This was not indicated by the alarm system. According to the manufacturers another type of module is now used which has good performance for periods of at least one week. For hygienic safety it is recommended that the humidification modules should be replaced every 48 hours. Movability of the system is slightly restricted by the support inside the incubator.
Discussion
Relatively independently of the ambient conditions, air inspired through the nose is heated to body temperature in the lower respiratory tract after having passed the mucous membranes, reaching full water vapour saturation in the alveoli.3 In artificial ventilation of newborn infants the most common method of humidification of inspiratory gas is vaporisation of water. The performance of the devices used varies considerably according to the functional principle and the type of instrument. In some there is a risk of overheating of the inspired air, especially when a drained nebuliser chamber is refilled with water. If, on the other hand, respiratory gases cannot be sufficiently warmed up the air capacity will not be sufficient to obtain a high absolute humidity in the respiratory tract. If heating filaments are used or in the situation of low flow and high incubator temperature the respiratory gases may actually be heated sufficiently. However, the air humidity might be low as the primary water load in an insufficiently heated nebuliser chamber is too low.4
According to our investigations the membrane humidification seems to fulfil the requirements with respect to constantly high respiratory gas temperatures and high air humidity even when the ambient temperature and the ventilator settings are changed. At a low gas temperature setpoint of 34°C the minimum standard2 for the absolute air humidity in respiratory gases (30 mg water/l air) was reached in all measurement combinations. With high respiratory gas temperatures at a setpoint temperature at 37°C these concentrations were exceeded in all measurements, in some cases considerably. No significant amount of condensation is formed when the module is installed inside the incubator. The function of the hollow fibre net as a bacterial filter offers additional safety in hygiene. At the moment, the humidifier module must be replaced after 48 hours. One of the limitations of this system and of any humidification system that does not monitor inspired gas humidity is the fact that a gradual drop in performance might not be recognised.4 A breakdown of the device would only be indicated by an alarm if the inspired gas temperature drops or if the pumping system is not working properly. 
